Freshly prepared precipitate Mn(OH) 2 (0.089 g, 1.0 mmol), obtained from 2.0 ml (1.0 mol/l) NaOH and astirred aqueous solution of MnCl 2 ·4H 2 O(0.291 g, 1.0 mmol) in 5mlH 2 O, was added to astirred aqueous solution of 1,10-phenanthroline (0.198 g, 1.0 mmol) and 4-oxo-4H-pyran-2,6-dicarboxylic acid (0.189 g, 1.0 mmol) in 20 ml H 2 O/ethanol (v/v,1:1). The mixture was further stirred for another 2hand filtered, and the resultant filtrate was allowed to stand at room temperature for slow evaporation .Yellow crystals were obtained 30 days later in ayield of 42 %based on the initial Mn(OH) 2 amount. . The cis bond angles at the central Mn atom from the apical O4 atom and O5 atom fall in the range of 87.0(1)°-94.3(1)°, and the trans bond angle ÐO4-Mn-O5 is 173.6(1)°, suggesting asignificant deviation from the value for aperfect octahedral coordination. Within the crystal structure, hydrogen-bonding interactions and p-p stacking interactions play important roles in the supramolecular assembly and contribute to stabilize the crystal structure. The coordinated aqua molecules and lattice water molecules donor hydrogen atoms to the 4-oxo-4H-pyran-2,6-dicarboxylato anion oxygen atoms to form strong intermolecular hydrogen bonds (figure, bottom). The title crystal structure are stabilized by p-p stacking interactions between the 1,10-phenanthroline ligands of neighboring molecules (mean interplanar distances of 3.359 Å).
Experimental details
Hydrogen atoms were positioned geometrically except for those of H 2 O, with d(C-H) =0.93 Å for benzyl group and then refined isotropically using ar iding model with U iso =1 .2 U eq (carrier atoms). Coordinates for the Ha toms were found in electrondensity difference Fourier maps and were refined freely
Discussion
The title crystal structure consists of complex molecules [Mn(H 2 O) 3 (C 7 H 2 O 6 )(C 12 H 8 N 2 )] and lattice water. The Mn atoms are coordinated pseudo-octahedrally by four oxygen atoms, of which one comes from carboxylate group and three from the aqua ligands, and two nitrogen atoms of one 1,10-phenanthroline ligand with the axial apical positions occupied by aqua O4 and O5 atoms (figure, top). The other atoms reside at the equatorial plane sites. The Mn-O distances range from 2.129(3) Å to 2.248(3) Å,a nd are similar to those in the related complex [Mn(H 2 O)(Phen) 2 (PAc)](ClO 4 ) [1] . The average Mn-N length is 2.295 Å,being slightly longer than those in the related complex [Mn(H 2 O)(Phen) 2 (PAc)](ClO 4 ) [ 1] . The cis bond angles at the central Mn atom from the apical O4 atom and O5 atom fall in the range of 87.0(1)°-94.3(1)°, and the trans bond angle ÐO4-Mn-O5 is 173.6(1)°, suggesting asignificant deviation from the value for aperfect octahedral coordination. Within the crystal structure, hydrogen-bonding interactions and p-p stacking interactions play important roles in the supramolecular assembly and contribute to stabilize the crystal structure. The coordinated aqua molecules and lattice water molecules donor hydrogen atoms to the 4-oxo-4H-pyran-2,6-dicarboxylato anion oxygen atoms to form strong intermolecular hydrogen bonds (figure, bottom). The title crystal structure are stabilized by p-p stacking interactions between the 1,10-phenanthroline ligands of neighboring molecules (mean interplanar distances of 3.359 Å). 
